RESULTS:
The prevalence of having DCV ranged from 8% to 48% with a median value of 33% but did not exceed 50% in any state. The median percent change between 2002 and 2007 was 16%. DCV among toddlers and infants were low in all but 3 states and in most states peaked at age of school entry to .60% in some states. In most states, there were few racial differences in the prevalence of DCV. Children enrolled in Primary Care Case Management tended to have the highest DCV, the effect of Children' s Health Insurance Program enrollment on the number of DCV was generally positive.
CONCLUSIONS: To our knowledge, this is the first study to evaluate the prevalence of dental care by using paid Medicaid claims. Consistent with other reports, levels of DCV were low; but when the number of DCV was stratified by age and type plan, striking patterns emerged suggesting that a combination of school programs and having a medical home may have a positive impact on dental care. Pediatrics 2012;130: [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] In 1996, the Office of the Inspector General of the US Department of Health and Human Services reported dramatic underutilization of dental services by Medicaid-insured children. 1 In 2000, the Surgeon General described "what amounts to a 'silent epidemic' of dental and oral diseases" in a report on oral health. 2 The report indicated that those who suffer the worst oral health were poor Americans, especially children and the elderly and racial and ethnic minorities. An analysis of the NHANES conducted in the 1990s found that the prevalence of untreated tooth decay among low-income children was as high as 3 times that of more affluent children. 3 Similarly, a later analysis of the NHANES data reported that more than half of poor children aged 2 to 11 years experienced tooth decay and that this proportion had not substantially changed between 1988 and 2004, despite major expansions in Medicaid and the initiation of the state Children' s Health Insurance Program (CHIP). 4 In addition, nearly 80% of dental caries occurred among 25% of children, many of whom were from low-income families. 5 The Government Accountability Office reported low rates of access to dental care. 6 State-reported levels of dental care are also low (Early Periodic Screening, Diagnostic, and Treatment reports). 7 To date, there are no national reports describing use of dental services by using Medicaid claims data. The purpose of this analysis is to report on use of dental services by Medicaid-eligible children in the United States on the basis of Medicaid paid claims and compare use of dental service between 2002 and 2007. We also look at dental care levels as they relate to age, race, CHIP status, and type of insurance.
METHODS
We developed cohorts of children from birth to age 18 years enrolled for at least 1 month in Medicaid and Medicaid or CHIP expansion programs during 2002 and 2006 in 50 states and the District of Columbia. We did not restrict the sample to children continuously enrolled for 12 months because children may drop into Medicaid when they need dental services.
The major source of dental information was the Medicaid Analytic eXtract (MAX) files for 2002 and 2007, which was the most recently available year. These include a denominator file with 1 observation per child and claims files with 1 observation per paid claim. The former contains information about monthly enrollment eligibility, type of insurance, and demographic characteristics. There may be multiple claims for a child and multiple claims for a single encounter. The claims files were summarized and merged with the denominator file.
We identified dental codes by using current dental terminology codes. Any day with 1 or more current dental terminology codes was counted as a dental care visit. If there were 2 or more codes on that day, they were coded separately for type of service. For example, if there was a preventive and restorative code during a visit, a child had a preventive service and a restorative service that day.
In addition, most states send the Centers for Medicare & Medicaid Services (CMS) a code indicating a dental care visit submitted for children enrolled in prepaid health plans for which there are no claims. One of these codes indicates a dental visit of any sort. When 1 of these codes occurred, we counted it as a dental care visit (DCV).
Arizona, Connecticut, Maryland, Pennsylvania, and the District of Columbia did not submit claims or encounter data to CMS in 2002 and 2007; and Maine did not submit either claims or encounter data in 2007. For these states, we substituted the CMS form 416 to report use of dental care, use of preventive or restorative dental services, and dental care visits by age. Other information such as race was not available. There were multiple types of health plans in many otherstates. Inseveral ofthese, the health maintenance organizations (HMOs) did not send claims to CMS. In these cases, we only included children in primary care casemanagement(PCCM)orfee-for-service (FFS) plans.
We developed bivariable statistics for 50 states and the District of Columbia. If a child was enrolled in CHIP in any month in 2007, we considered that child to be enrolled in CHIP for the entire year. We summed the number of months a child was enrolled in a plan by type (HMO, PCCM, or FFS). The plan in which a child was enrolled for the most months in 2007 was counted as the child' s plan for the year. If there were ties, we prioritized the plan type as follows: HMO, PCCM, and FFS.
We also computed multivariable logistic regression models for each state with any dental care visit as the dependent variable and age, race, type of plan, CHIP status, and number of medical encounters as predictor variables. We could not includestates thatdidnotsend usclaims data in this analysis.
RESULTS
The overall percentage of children receiving any dental care in the claims analysis did not exceed 50% in any state, ranging from 8% to 48% with a median value of 33% (Table 1 and Fig 1) . Levels of dental care were .40% in 37 states. In Florida, West Virginia, Wisconsin, Nevada, and South Dakota ,20% of children had a DCV.
The percent change in most states was positive from 2002 to 2007. The 2 states withthegreatestchangewere Oklahoma (+123%) and New Hampshire (+77%), followed by Tennessee (+69%), North Carolina(+50%),Maryland(+50%),Kansas (+46%), and the District of Columbia (43%) (Fig 1) . South Dakota, Florida, Rhode Island, Georgia, North Dakota, and Hawaii had substantial decreases in the number of DCV. The median percent change from 2002 to 2007 was +16% for all states. Among the specific types of dental care, claims for diagnostic services were most common. In most states, 10% to 15% of children had restorative services, with a range of 1% to 24%. Extractions were uncommon (not shown). Age was a major factor in the prevalence of DCV ( Table 1 ). The number of DCV among toddlers and infants was low compared with recommendations at the time. 8 However, there were 4 states in which 20% or more children younger than age 3 years had at least 1 DCV: Iowa (20%), Washington (21%), Texas (21%), and North Carolina (30%).
In nearly every state, as children neared school age, the prevalence of DCV increased, peaking from age 6 to 9 years and dropping off after that (Fig 2) . More than 50% of children aged 6 to 9 years had a DCV in 18 states. More than 60% of children of that age group in Nebraska, Vermont, and South Carolina had DCV. There were few differences in the prevalence of DCV among the races in most states (Table 2) . However, many more Hispanic children in Washington and Texas had a DCV than did white and African American children. The opposite was true in Georgia and Oregon. In Michigan and Kansas, more African American children had more DCV than white children. The opposite was true in Vermont and North Dakota.
The type of Medicaid payment system was related to the prevalence of DCV (Table 3) . With few exceptions, children enrolled in PCCM had the highest prevalence (a number of state HMOs did not report DCV). The effect of CHIP enrollment on the prevalence of dental care visits was generally positive in the states that submitted claims for their children in CHIP (Table 3 ). In 50% of the states, CHIP was associated with a 20% to 54% greater likelihood of having a dental claim or encounter. In contrast, in several states (Colorado, Iowa, Utah, and Montana), children enrolled in CHIP had substantially fewer DCV (Table 3 ).
The regression analysis, which was computed separately for each state, provides adjusted odds ratios (ORs) for each variable discussed above as well as number of medical visits (Table 4) . We did not include confidence intervals because nearly every OR was statistically significant regardless of the magnitude or importance of the association. In all but 1 state, children aged 6 to 9 were more likely to have DCV than at any other age. Among preschoolaged children, ages 3 to 5 years, the ORs representing the likelihood of having no DCV ranged from 1.2 to 2.1 (with the exception of Rhode Island, with an OR of 20). Among children younger than age 3, children were less likely to have any DCV in most states. Only in North Carolina, Iowa, Texas, and Washington were the ORs ,10. The children in the 10-to 14-year group were somewhat less likely to have any DCV. This disparity increased among the 15-to 18-year-olds.
As noted above, racial disparities were not pronounced in most states (Table 4) . In New York, Nevada, and Minnesota, African American children were 50% 
DISCUSSION
In this analysis of paid dental claims, we found that most dental care is provided to children just entering school systems. We also found that racial differences were minimal in most of the states; that CHIP participation improved access to dental services; and that children in organized health plans (PCCMs and prepaid plans) received more dental services. These results also indicate that there have been some improvements in dental care for Medicaid-coveredchildren in the past decadebutthat thereremaindeficits in most states.
Our results are likely an underestimate of the true prevalence of dental care for low-income children because children may receive free dental services in health centers funded by the Healthcare Resources and Services Administration (HRSA) 9 or any number of free school and community programs. However, in 2006 there were 1911 dentists and 714 dental hygienists practicing in HRSA-funded health centers that served 2,557,000 adults and children. 10 Some analyses of national data have found racial and ethnic disparities. 11 However, we found that disparities by racial and ethnic group were not uniform and had to be considered in each state separately. States such as Alaska,
where African American children were 3 times less likely to have any dental care, or Oregon, where Hispanic children were 2.6 times less likely to have any dental care, should target dental resources accordingly.
We found that children in managed care or PCCM were more likely to have had a DCV than children in FFS Medicaid and that having a DCV was associated with having medical visits. Although these associations cannot be thought of as causal and a mechanism cannot be discerned by using claims data, we speculate that having contact with primary care providers may encourage use of dental services and that having a medical home may contribute to having adequate dental care.
Our results and those of many others indicate that we are far from meeting the dental needs of poor children in the United States. The Institute of Medicine reported that in 2008, 4.6 million children did not obtain needed dental care because their families could not afford it and that there were ∼33.3 million unserved individuals living in dental health professional shortage areas. 12 A 2009 survey of state officials reported that in only 14 of 39 states were .50% of the dentists treating Medicaid-enrolled children. 12 The federal government has responded to these needs in a number of ways. For example, the Children's Health Insurance Program Reauthorization Act of 2009 requires state CHIPs to cover dental services and requires states to post a current and accurate list of all dentists serving Medicaid-and CHIPenrolled children on the Insure Kids Now Web site. 14 HRSA' s National Health Service Corps offers scholarship and educational loan repayment for dental and dental hygiene students who agree to practice in underserved areas when they graduate. Since this program was initiated, HRSA has reported a 30% increase in the number of dentists and dental hygienists practicing in underserved areas. 9
Most states have responded to oral health needs as well. Maryland Medicaid reimburses pediatricians and nurse practitioners for applying fluoride varnish to children aged 9 months to 3 years and offers online training modules. 15 In California, the Center for Oral Health offers low-cost dental sealants to pediatric practitioners and dentists. 16 In Missouri' s Healthy Smiles program, children' s teeth have fluoride varnish applied at school with the help of volunteer nursing and dental hygiene students. 17 Because many of these activities take place outside the Medicaid/ CHIP programs, their success cannot be easily ascertained. Many organizations, including the American Dental Association and the Pew Center on States, track the annual progress of children' s dental health programs. 18, 19 According to the Institute of Medicine, there are low levels of oral health literacy among the public and many in the health care professions that may limit their ability to understand the importance of good oral health to overall health status. Low oral health literacy creates additional obstacles to recognizing risk for oral diseases as well as seeking and receiving needed oral health care. 12, 13 Most oral diseases are preventable. Although there have been focused efforts on preventive oral health services for children such as fluoride varnish programs by using pediatricians who see young children before a dentist would normally, we have not focused sufficient resources on other proven preventive oral health strategies that reduce the burden of dental disease among children such as school-based dental sealant programs.
CMS has proposed preventive oral health goals relating to Healthy People 2020 Objectives for the Nation but tailored for state Medicaid dental programs. 19 The first goal is for state Medicaid dental programs to increase preventive dental service delivery by 10% over 5 years. The second goal is a 10% increase in the delivery of dental sealants over a 5-year period. This goal is delayed until baseline data can be captured on a revised Early Periodic Screening, Diagnostic, and Treatment form 416 report for Medicaid dental programs. At the same time a state CHIP report will also begin capturing the same data on delivery of dental sealants as required by the Children's Health Insurance Program Reauthorization Act of 2009. These goals provide an excellent encouragement for states to invest in oral health services and prevention.
